Expression of the sulfhydryl oxidase ALR (Augmenter of Liver Regeneration) in adult rat brain.
Mammalian Augmenter of Liver Regeneration protein (ALR) was first identified as a secondary growth factor involved in liver regeneration. Its sulfhydryl oxidase activity and involvement in iron homeostasis have been recently demonstrated. ALR is expressed in a broad range of peripheral organs, and initial experiments gave also evidence for the occurrence of this protein in brain. In the present study, we investigated in detail the expression of ALR in rat brain sections and determined its cellular and subcellular localizations using biomolecular and immunohistochemical procedures. As shown by Northern blot, ALR is differentially expressed throughout the rat brain, with the highest mRNA levels in the cerebellum and diencephalon. High protein levels were also detected in the brain and cerebellum by Western blot. ALR immunoreactivity was found in neurons and glial cells throughout brain rostrocaudal extent. Labeled astrocytes were particularly abundant in the white matter, and immunoreactive neurons were observed in several regions including the olfactory bulb, isocortex, hippocampal formation, amygdala, thalamus, hypothalamus, some nuclei of the brainstem and cerebellum. In neurons, immunoelectron microscopy showed the protein in the nucleus and mainly in mitochondria. These subcellular localizations may correlate with the occurrence of two ALR protein isoforms in the brain. In the central nervous system, the enzyme might be of importance in heavy metal homeostasis whose dysregulation can induce neurodegenerative disorders.